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SUMMARY

Laboratory diagnosis is a crucial component in implementation of the set of anti-epidemic measures aimed at contagious animal disease control. The need for
unswerving trust in the quality of laboratory performance is a matter of importance not only for service providers and customers, but also for inspecting organiza-
tions, accreditation bodies, etc. that establish performance requirements for diagnostic laboratories. Incorrect laboratory test results can lead to a misdiagnosis and,
therefore, to grave consequences. One of the forms of experimental verification of a laboratory’s performance with a view to determine the laboratory’s competence
and to verify its compliance with accreditation criteria as part of inspection control of the laboratory’s activities is interlaboratory comparison. The laboratory can
prove its competence at a particular time, as well as clearly demonstrate how stable the quality of its test results is by summarizing and analyzing the results of
its participation in interlaboratory comparisons. The analysis of the results of the interlaboratory comparisons (programmes for detection of causative agents or
antibodies to the causative agents of avian influenza, Newcastle disease, rabies, classical swine fever, African swine fever, bluetongue, lumpy skin disease) organized
by the FGBI “ARRIAH" for the veterinary laboratories of the Russian Federation in 2018—2019 is presented. The results showed that most of the laboratories had
passed the tests successfully. The results submitted by participants were unsatisfactory in some interlaboratory comparison programmes (rabies virus detection
using fluorescent antibody technique; detection of avian influenza, classical swine fever and lumpy skin disease viruses using polymerase chain reaction). That
highlights the need for those participants who failed the tests to improve their laboratory testing quality.

Key words: interlaboratory comparisons, infectious animal diseases, polymerase chain reaction, enzyme-linked immunosorbent assay, fluorescent antibody
technique.

For citation: Sukharkov A. Yu., Nikonova Z. B., Byadovskaya 0. P, Pershin A. S., Shulpin M. I, Chvala I. A. Evaluation of veterinary laboratory
proficiency based on results of interlaboratory comparisons organized by FGBI “ARRIAH” in 2018-2019. Veterinary Science Today. 2020;1 (32): 66-70.
DOI: 10.29326/2304-196X-2020-1-32-66-70.

Conflict of interest. The authors declare no conflict of interest.

For correspondence: Andrey Yu. Sukharkov, Candidate of Science (Biology), Junior Researcher, Reference Laboratory for Rabies and BSE, FGBI “ARRIAH’, 600901,
Russia, Vladimir, Yur'evets, e-mail: suharkov@arriah.ru.

YK 619:57.081.22:57.083.2

OueHKa KBanudukawum BeTepuHapHbIX nabopartopuit
N0 pe3yfibTataM MexnadopaTopHbIX CIUUNTENbHBIX UCMbITAHNI,
opraHu3oBaHHbIX OI'bY «BHUN3» B 2018—2019 1.

A. 10. CyxapbkoB', 3. b. HukoHoBa?, 0. 1. Bbaposckas®, A. C. Mepwun?, M. U. Wynbnuw®, U. A. YBana®
OIBY «DeepanbHblil LieHTp oXxpaHbl 340pOBbA XMBOTHbIX» (OT'BY «BHUI3X»), . Bnagumup, Poccusa

T ORCID 0000-0001-5326-2440, e-mail: suharkov@arriah.ru

2 0RCID 0000-0003-0090-9399, e-mail: nikonova@arriah.ru

3 ORCID 0000-0002-8326-7151, e-mail: bjadovskaya@arriah.ru

“ ORCID 0000-0002-5099-3050, e-mail: pershin@arriah.ru

5 ORCID 0000-0002-1484-2319, e-mail: shulpin@arriah.ru

5 ORCID 0000-0002-1659-3256, e-mail: chvala@arriah.ru

66 VETERINARY SCIENCE TODAY, MARCH Ne1 (32) 2020 | BETEPUHAPUA CETO[IHA, MAPT Ne1 (32) 2020



OPUTUHATNBHbIE CTATbM | OBLUE BOMPOCHI ORIGINAL ARTICLES | GENERAL ISSUES

PE3IOME

BaxHoii 3afiaueii npu npoBezieHNN KOMMIIEKCa NPOTUBOINM300TUYECKUX MEPONPUATUIL, HANpaBNeHHbIX Ha 60pbby € 3apasHbIMU O0NIE3HAMY XUBOTHIX, ABNAETCA
nabopatopHas auarHocTuka. HeobxoaMmocTb B NOCTOAHHOM [I0BEPUM K KauecTBy paboThl laGopaTopun BaxHa He TONbKO ANA UCMONHUTENEI 1 3aKa3unKoB, HO
W UHCNEKTIYHOLLIX OPraHy3aLMii, 0praHoB no akkpeauTaLuiA 1 ip., KOTopble YCTaHaBNMBaKOT TpebOBaHNA K eATeNbHOCTY AnarHocTInyeckvx nabopatopuii. Hegocto-
BepHble pe3y/bTaTbl NabopaTopHbIX MCCNIEA0BAHMIA MOTYT NPUBECTY K NOCTAHOBKE HENpaBMUIbHOr0 AMar03a, a 3HauwT, U K cepbe3HbIM nocneacTuAM. OfHol 3 opm
3KCnepUMeHTaNbHOI NPOBEPKM eATeNbHOCTY TabopaTopuk € Lienibio OnpefeneHia ee KOMMETEHTHOCTI U NOATBEPXAEHMA COOTBETCTBYUA KPUTEPUAM aKKpeAUTaLui
MPY MHCNEKLMOHHOM KOHTPOIe 32 ee eATENbHOCTbI0 ABNAKTCA Mex/1abopaTopHble CIMUNTENbHbIE (CpaBHUTENbHbIe) UcnbiTaHiA. 0606LLad 1 aHanu3upya pesynbrarbl
YUaCTus B MeXabopaTopHbIX CIMUMTENbHbIX UCTIbITAHIAX, NabOPaTOPUs MOXKET He TONbKO NOATBEPATb CBOK KOMMETEHTHOCTb B KOHKPETHbIIA MOMEHT, HO M HArNAHO
NPOAEMOHCTPUPOBATb, HACKOMbKO (TAbINbHO KAUeCTBO Pe3yNbTaToB ee aHau30B. lIpeacTaBrieH aHanu3 pe3ynbTaToB Mex/1abopaTopHbIX CTAYMTENbHBIX UCTbITaHMiA,
opraHin30BaHHbIX B 2018—2019 rr. OT'BY «BHUU3X» ana BeTepuHapHbix nabopatopuit Poccm, no nporpammam BbiABReHIA BO3OyAUTeNelt WA aHTUTeN K BO36yAN-
TeNAM rpunna NTuL, HbIOKACNCKoil GonesHu, beleHCTBa, Knaccuueckoil YyMbl CBUHeN, apUKaHCKOIA YyMbl CBUHeN, GnoTaHra, 3apa3Horo y3enkoBoro AepmaruTa
KpYMHOro poratoro ckota. PeynbTaTbl noka3anu, uto 60NbLINHCTBO NabopaTopyii yCneLLHo CNpaBUUC C UCTbITaHUAMU. HeyA0BNETBOPUTENbHbIT pe3ynbTaT 6bin
MoNyYeH YYacTHAKAMM N0 OTAENbHBIM NporpaMmam MexxnabopaTopHbIX CIMUNTENbHBIX UCMbITaHWI (BbIABNEHNE BUPYCa OELLIEHCTBA METOL0M GyopecLmpyoLLnx
aHTITEN; BbIABNEHIE BUPYCOB PUNMa NMTULL, KNACCMYeCKoil UyMbl CBUHEI 1 3apa3HOro Y3eNKOBOTO epMaTuTa KpyMHOro poraToro ckota METOAOM nouMepasHoii
LienHoii peakwyi). 370 yKa3biBaeT Ha He0OXOAUMOCTb NOBbILLEHNSA KaueCTBa NAboPaTOPHbIX NCCENO0BAHMIA He CPABUBLUMXCA € 3a/aHNEM YUACTHUKOB.

KnioueBble clioBa: MeXnabopaTopHble CINUNTENbHbIE UCMbITAHWA, UHOEKLMOHHDIE BONIE3HY XKUBOTHbIX, NONUMEPa3Has LIENHaA Peakwys, IMMYHodepMeHT-
Hblii aHaNV3, MeTOZ (AYOPECLMPYHOLLIAX AHTUTEN.

[ina yutuposanusa: Cyxapbkos A. 0., HukoHosa 3. b., bbagosckas 0. 1., Mepwun A. C., Wynbnuu M. 1., Ysana W. A. OueHka KBanndukaumn BetepuHap-
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INTRODUCTION

Several regions of the Russian Federation retain the
status of infected with respect to some infectious animal
diseases. Effective control of contagious diseases requires
a completes set of anti-epidemic measures with laboratory
diagnosis being one of its crucial components. Incorrect
laboratory test results can lead to grave consequences.
The need for unswerving confidence in laboratory per-
formance quality is a matter of importance not only for
service providers and customers, but also for inspecting
organizations, accreditation bodies, etc. that establish
performance requirements for diagnostic laboratories [1].

One of the ways to evaluate laboratory performance is
interlaboratory comparison (ILC). This form of laboratory
proficiency testing is widely used, includingin interna-
tional practice [2]. In addition to the monitoring of test
result reliability, the objectives of interlaboratory com-
parisons are the identification of problems in the work of
the laboratory and differences between laboratories, the
determination of effectiveness and comparability of test
or measurement methods, and a number of others. Suc-
cessful participation in interlaboratory comparisons helps
the laboratory gain more trust from customers. Besides,
participation in interlaboratory comparisons is mandatory
for the laboratories accredited in the national laboratory
accreditation system [3, 4].

The Rosselkhoznadzor subordinate FGBI “Federal Cen-
tre for Animal Health” (FGBI “ARRIAH") is accredited in the
national accreditation system as an ILC provider according
to GOST ISO/IEC 17043-2013 (Certificate of Accreditation
No. RA.RU.430258, date of entry into the registry of accre-
dited persons: March 16, 2018). In 2019, the competence
of the FGBI “ARRIAH" as an ILC provider was confirmed fol-

lowing the results of the on-site audit (Order of the Federal
Service for Accreditation (RusAccreditation) No. PK1-1180
dated June 21, 2019).

Interlaboratory comparison programmes developed by
the ILC provider in accordance with the approved scope of
accreditation allow for verification of laboratory proficien-
cy in the diagnosis of highly dangerous infectious animal
diseases using such methods as polymerase chain reaction
(PCR), enzyme-linked immunosorbent assay (ELISA) and
fluorescent antibody (FA) technique.

The aim of the paper is to analyze the results of the
ILC rounds organized by the FGBI“ARRIAH"in 2018-2019.

MATERIALS AND METHODS

The results of the interlaboratory comparisons orga-
nized by the FGBI “ARRIAH" in 2018-2019 under the fol-
lowing 10 programmes were used for the paper:

— detection of avian influenza type A virus RNA;

- detection of antibodies to avian influenza type A virus
using ELISA;

- detection of antibodies to Newcastle disease virus
using ELISA;

— detection of rabies virus antigen using fluorescent an-
tibody technique;

- detection of antibodies to African swine fever virus
using ELISA;

- detection of African swine fever virus genome;

- detection of antibodies to classical swine fever virus
using ELISA;

- detection of classical swine fever virus genome;

- detection of antibodies to bluetongue virus using
ELISA;

- detection of lumpy skin disease virus genome.
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Pursuant to the approved interlaboratory comparison
plan, one round of interlaboratory comparisons was car-
ried out for each programme annually. The Split-Sample
Scheme was applied: identical control samples prepared
from the same material or a specially prepared materi-
al split into two or more parts were used, so that each
ILC participant could test the control samples from this
set of samples [1]. All control samples are validated in
terms of assigned values, homogeneity and stability in
strict compliance with the procedure approved by the
ILC provider.

Data obtained for each ILC programme are provided
in detail in the reports that are available in the Interla-
boratory Comparisons section on the web-site of the ILC
provider (FGBI"ARRIAH") (http://www.arriah.ru/main/Ipro-
vedenie-msi). Information about participants is presented
in anonymized form.

RESULTS AND DISCUSSION

The proficiency of 46 veterinary laboratories located
in 37 regions of the Russian Federation with respect to
diagnosis of seven dangerous animal diseases (avian influ-
enza, Newcastle disease (ND), rabies, classical swine fever
(CSF), African swine fever (ASF), lumpy skin disease (LSD),
bluetongue) using PCR, ELISA and fluorescent antibody
technique was evaluated based on the results obtained
within the ILC programmes. The consistency of submit-
ted results with the assigned values for the coded cont-
rol samples served as a criterion for evaluation. The ILC
result was considered satisfactory when all the control
samples in the panel were correctly identified. All the ILC
programmes were based on the qualitative analysis of the
assigned control sample. When at least one control sample
did not agree with the assigned value, the ILC result was
recognized unsatisfactory.

Table 1

Table 1 shows the total number of participating labora-
tories for each ILC programme of 2018-2019 and the num-
ber of participants that made mistakes and failed the tests.

Data presented in Table 1 show that inconsistent results
were identified amongthe ILC results for 4 out of 10 im-
plemented programmes. These programmes required the
use of fluorescent antibody technique or PCR. At the same
time, the participants of all the ILC programmes for the
detection of infectious animal disease agents with ELISA
passed the tests successfully using commercial test kits
produced by domestic and foreign manufacturers.

The greatest number of mistakes were found to have
been made by the participants of the proficiency tests
related to the detection of rabies virus antigen using fluo-
rescent antibody technique which is the main tool for
rabies diagnosis (90.7% of laboratories passed the test).
The unsatisfactory ILC results with respect to the diagno-
sis of this deadly animal and human disease are particu-
larly troubling in the light of unfavorable rabies epidemic
situation across much of Russia’s territory. It is important
to note that fluorescent antibody technique requires the
high qualifications and experience of personnel, as well as
the appropriate maintenance of fluorescence microscopes
(timely replacement of lamps, etc.). Besides, at least two
specialists should be involved in the interpretation of fluo-
rescent antibody test results.

As for the ILC programmes for the detection of avian
influenza, CSF and LCD viruses using PCR, the percentages
of the laboratories that passed the tests were 96.2, 94.1
and 93.9%, respectively, out of the total number of parti-
cipants. PCR procedure comprises several stages (sample
preparation, nucleic acid isolation, PCR as such, the inter-
pretation and analysis of results), and this increases the
likelihood of making a mistake at any of its stages and
producing an unsatisfactory final result. This technique

Results of interlaboratory comparison programmes carried out in 2018-2019

Tabnuua 1
Pesynbtatbl peanusauum nporpamm MCU 32 2018-2019 rr.

Participants that passed the ILCs successfully

Parameter according to the scope of accreditation Test method Nurn.ber of
(corresponds to a particular ILC programme) participants* percentage of the
ENE
1 Al'type A virus RNA PCR 26 25 96.2
2 Antibodies to Al type A virus ELISA 10 10 100
3 Anti-NDV antibodies ELISA 6 6 100
4 Rabies virus antigen MA 43 39 90.7
5 Anti-ASFV antibodies ELISA 10 10 100
6 ASFV genome PCR 17 17 100
7 Anti-CSFV antibodies ELISA 34 34 100
8 (SFV genome PCR 51 48 94.1
9 Antibodies to bluetongue virus ELISA 6 6 100
10 LSDV genome PCR 49 46 93.9

*In a case where a laboratory participated in the interlaboratory comparisons twice (in 2018 and 2019), it was recorded as two participants.
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Table 2

Mistakes made by participants of interlaboratory comparison rounds in 2018-2019

Tabnuuya 2
Own6kn ywactHukos payHpos MCU B 2018-2019 rr.

Parameter according to the scope Number of partici- Type of mistake
of accreditation Test method pants that failed
(corresponds to a particular ILC programme) the ILC false positive result false negative result
1 Al'type Avirus RNA PCR 1 0 1
2 Rabies virus antigen FA technique 4 1 3
3 (SFV genome PCR 3 0 3
4 LSDV genome PCR 3 0 3

requires a particularly high qualification and the availabi-
lity of specialized rooms.

When the result is unsatisfactory, the participating
laboratory is encouraged to review the adopted test pro-
cedure, to identify the possible causes of mistakes, and
to develop adequate corrective actions (further training
of the staff; the enhanced control of the tests performed;
the repair or replacement of equipment and measuring
tools; diagnostic kit replacement, etc.). The effectiveness of
corrective actions should be confirmed by the laboratory’s
repeated participation in the interlaboratory comparisons
at the earliest possible time.

Table 2 shows mistakes made by the participants of ILC
rounds in 2018-2019.

Data in Table 2 show that most of mistakes were
related to false negatives, i.e. the control samples that
contained a disease agent or antibodies to it were cha-
racterized as negative ones. Such mistakes in laboratory
diagnosis can have grave consequences such as late di-
agnosis, underestimation of the disease spread risk and,
consequently, reduce the effectiveness of anti-epidemic
measures.

Even a well-managed laboratory comprising experi-
enced personnel can sometimes produce unsatisfactory
test results. Monitoring is of particular importance for
evaluation of test result reliability; it can be carried out
not only through interlaboratory comparisons, but also
by means of intralaboratory controls (repeated tests of
samples under standard conditions, the use of alternative
equipment, performance of the same test by a different
staff member, the use of the diagnostic test kit from a dif-
ferent manufacture for testing, etc.). However, even with
existence of internal controls, the laboratory is obliged to
monitor its performance by means of comparison with
other laboratories’ results, i.e. through participation in in-
terlaboratory comparisons [3]. The laboratory’s proficiency
shall be evaluated taking into account the results of the
previous rounds of tests, the frequency of its participation
in interlaboratory comparisons, the level of coverage of
the laboratory’s scope of activities by proficiency testing
programmes, the ability of the personnel to use the results
of participation in interlaboratory comparisons to improve
the laboratory’s performance, etc. [5]. Continuous satisfac-
tory results of the laboratory’s participation in interlabora-
tory comparisons can be indicative of its high competence
in performing particular types of tests.

After having eliminated existing mistakes, all the par-
ticipants of the ILC rounds organized by the FGBI“ARRIAH”
that had failed the 2018 tests participated in the compari-
sons again in 2019 and produced satisfactory results.

CONCLUSION

The analysis of the results of the veterinary laborato-
ry proficiency tests organized by the FGBI “ARRIAH" in
2018-2019 demonstrated that most of the participants
had passed the tests successfully. The proficiency of
some laboratories was recognized unsatisfactory mainly
because of the false negative results produced by them.
The greatest number of mistakes was made by the ILC par-
ticipants within the programmes for rabies virus antigen
detection using fluorescent antibody technique: 90.7% of
laboratories passed the test successfully. Besides, unsatis-
factory results were presented by the participants of the
ILC programmes for detection of avian influenza, CSF and
LSD viruses using PCR (96.2, 94.1 and 93.9% of laboratories,
respectively, passed the tests). The data obtained indicate
the existence of mistakes in the laboratory diagnosis of in-
fectious animal diseases as regards some participants that
failed the interlaboratory comparisons, as well as highlight
the need for actions to improve their laboratory test qua-
lity. Diagnostic laboratories should pay more attention
to the internal control of their testing quality (preferably,
using reference samples) and the control of the diagnostic
test kits they use, carry out verification of the diagnostic
techniques employed and ensure the adequate level of
knowledge and skills of the personnel involved.
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